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that simple control surfaces hinged at their front
edge may be quite heavy to operate on a large or
fast aeroplane. This does in fact happen, and
various methods of relieving the control are used.

HINGE,

If the hinge is moved back so that it lies nearer
to the centre of pressure, the aerodynamic load
remains the same, but that part of it which lies
in front of the hinge helps to balance the load
behind. If the centre of pressure always remained
fixed in one position, it might be possible to place
the hinge so that no load came on the control
cables other than that necessary to overcome the
friction in the hinges. Even if this were possible
it would be dangerous, for there would be a
tendency for the surface to take charge. Moreover,
most pilots prefer to have some feel in the controls.
Since at least three hinges are usually fitted, they
are inset as shown.

forms a heavy weight overhung from hinges at the
edge of a main plane, which is itself overhung from
the fuselage, a vibration may. under certain
conditions, be set up. This may be similar to that
which might be started in a piece of spring steel,
to one end of which is fastened a piece of metal.
The vibration may increase in amplitude, particu-
larly if the conditions which began it persist.
These conditions can arise when an aeroplane of
the cantilever monoplane type, travelling at a
higb. speed, passes through a system of gusts. The
wing is subjected to a series of sharp blows which
twist it and bend it rapidly. If the vibration '
which begins is very quick, it may tear away the
aileron or even break the wing off.

In a biplane the same tendency to "flutter"
exists if the greater part of the aileron length lies
outside the points of support, provided by the
interplane struts and lift wires. If the aileron is
equally disposed on both inner and outer sides of
the strut, flutter does not occur.

The usual method of preventing flutter in an
aileron or other control surface is to mount a bob
weight on an arm extending forward to the hinge
line. This is known as "mass balancing," and no
case of flutter has been recorded on any control
surface to which it has been fitted.

Auxiliary

A balanced aileron of this kind is frequently
made in the form of the "Frise" aileron already
discussed. Another method arranging the balance
is to add it to the tip of the surface. This is known
as the "Horn" balance.

The control load may also be reduced by the use
of a servo-control. The principle of this will be
discussed later.

of aileron

STATI

HOEN BALANCE

(ii) MASS BALANCE. The purpose of the mass
balance is not to relieve control loads.  If an aileron

10. Servo Control. The heaviness of control
which may result from a large control surface or
a surface on a fast machine has already been
mentioned, and the method of overcoming it by
k* aerodynamic balance" discussed. An alternative
method frequently used on big aeroplanes is the
'Servo- Control." This is similar in principle to
the trinsjiiing flap.

A small auxiliary surface, to which the control
cables are attached, is mounted behind the main
surface. When the auxiliary flap is pulled over, a
"lift," or reaction, is developed in the opposite
direction. As this is some distance behind the
main hinges it is sufficient to move the large surface
over, and this does the work which would have
been too heavy for the pilot.

In another method the control cables run to the
main surface in the normal way, but as this is
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